The effect of carbonation on the micro hardness and width of interface transition zone of recycled concrete was studied, and the mechanism of carbonation reaction on recycled concrete was revealed from the micro level. The micro hardness of recycled concrete was measured before and after carbonization by means of micro hardness tester. The results show that the hardness of the recycled concrete with the same strength grade is increased and the width of the interface transition zone decreases in different degree at the old aggregate-new slurry interface after 28d carbonization. The micro hardness of the old paste-new slurry interface increases, and the width of the transition zone decreases slightly. The influence of old aggregate-old paste interface micro hardness is similar to that of old aggregate-new slurry interface. Carbonation can improve the compactness of the cement paste and the micro hardness of the interface transition zone. In the recycled concrete with same strength grade, the influence of interfacial porosity and carbonation on the interface: old aggregate-new slurry interface＞old aggregate-old paste interface ＞old paste-new slurry interface.
INTRODUCTION
Concrete is a kind of multiphase, multi interface, heterogeneous complex alkaline material. The solution of the inner basic pore ensures the existence of the passive film on the surface of the steel bar, so that it is not easy to rust. Carbonation can lead to corrosion of reinforcement in concrete structures. The mechanism is that the CO 2 in the air diffuses into the internal voids of the concrete and reacts with Ca(OH) 2 and C-S-H gels which are produced by hydration of cementitious materials. This forms a smaller crystal particle CaCO 3 , which reduce the alkalinity of the concrete pore solution, resulting in the destruction of the passive film on the surface of steel bar, and finally lead to the corrosion of steel bar [1] .
Lyubimove [2] first studied the micro level of the concrete interface, and put forward the concept of the interface transition zone. Similarly, there is an interfacial transition zone (ITZ) in recycled concrete (RAC). Compared with ordinary concrete, the number of the interface is more in the recycled concrete, and the evolution law of the carbonation resistance becomes more complex. It is very important to study the micro mechanism of the carbonation resistance of recycled concrete [3] . By means of microscopic analysis, this paper studies the effect of carbonation of recycled concrete interfacial transition zone micro hardness and width variation, the mechanism of carbonation of recycled concrete was revealed from the micro level.
In the study of the interface structure of recycled concrete, a lot of researchers have studied the preparation of recycled concrete by dispersing recycled aggregate in cement paste [4] [5] . It is often randomly selected to specify the interface of recycled concrete, so the research method has a lot of uncertainty and blindness, and can not be truly scientific and rigorous. Therefore, it is necessary to subvert the previous methods, and establish a more scientific research method of recycled concrete interface. Through the establishment of multiple interface reconstruction model of recycled concrete, it can solve the problem of accurately locating the interface between the three interfaces of the old aggregate-the old paste (LG-LJ interface), the old paste-the new slurry interface (LJ-XJ interface) and the old aggregate-new paste (LG-XJ interface). The micro hardness of recycled concrete was measured by micro hardness tester, and the effect of carbonation on the micro hardness and the width of the transition zone were analyzed quantitatively. (3) Fine aggregate: medium coarse natural river sand with fineness modulus of 2.5, and sand ratio was 40%.
(4) Admixture: poly carboxylic acid high performance water reducing agent, water reducing rate is 30%, the dosage is about 1.2%.
(5) Water: tap water.
Test Mix
Concrete mix show in Table 3 : After removing the original concrete mix coarse aggregate, reduce the original water cement ratio by 0.02 to get the mortar mix.
Test Plan
(1) Preparation of core concrete: Preparation of the size of 100mm × 600mm × 800mm of the original concrete, then we should drill core after standard maintenance for several months. Get the cylinder core samples of φ75mm×100mm. The core sample (soaked 24h to surface dry) into the size of 100mm ×100mm ×100mm test center, and pouring cement mortar which is similar to the core concrete strength grade (as Fig.1 ). After the specimen is molded 24h, the mold is removed and put into the standard curing room to maintain.
(2) According to the《Standard of test method for long term performance and durability of ordinary concrete》 (GB/T 50082-2009)，after 26 days, the specimens were taken out and sliced, and the size of the slices was 100mm × 100mm ×20mm ( Figure. 2), and then the slices were baked at a temperature of 60 degrees 48h. Keep two opposite sections, the rest of the surface is sealed with paraffin wax. According to the requirements put it into the concrete carbonation test box, carbonation time of 28 days after the removal. After grinding, polishing and other processes to meet the requirements of micro hardness testing, then, three kinds of interface, LJ-XJ interface, LG-XJ interface and LG-LJ interface, were used to test the micro hardness. 
RESULTS AND DISCUSSION
Carbonation reaction will not only cause the decrease of the pH value of recycled concrete, but also change the microstructure of cement paste itself, LG-XJ interface, LJ-XJ interface and LG-LJ interface. The micro hardness of three kinds of interface of recycled concrete was measured by micro hardness tester, which was used to evaluate the performance of recycled concrete interface transition zone. It can be seen from Fig.3 that after 28 days carbonization, the hardness value of LG-XJ interface is increased and the width of interface transition zone is reduced to some extent in recycled concrete with the same strength grade. Taking the LG-XJ interface of C45 as an example, the microstructure of the transition zone is about 125.5kgf/mm 2~1 71.5kgf/mm 2 before the carbonization, and the width of the transition zone is about 70μm~80μm. After 28 days, the micro hardness of the transition zone is about 144.9kgf/mm 2~1 82.5kgf/mm 2 , and the width of the transition zone is about 50μm~60μm. Because the aggregate itself is not affected by carbonation, the hardness value of aggregate before and after carbonization is relatively stable. Due to the existence of micro cracks on the surface of recycled coarse aggregate, the water absorption rate is large, so the initial stage will absorb a lot of water. However, after a period of hydration, the recycled aggregate will release part of the water, which is also involved in the hydration reaction, but also changes in the interfacial transition zone of Ca(OH) 2 enrichment and growth and development of space [6] . The region has a loose porous structure and low strength, resulting in low micro hardness. During the carbonization process, CO 2 easily diffuses into the relatively weak interfacial transition zone and reacts with Ca(OH) 2 , which is enriched here, to convert the large particles into small particles of calcium carbonate, filling the interface crystallized pores [7] . Thus, the porosity of the LG-XJ interface transition zone is reduced, and the internal pore structure is improved, which makes the interface transition zone more compact. Therefore, comparison with pre carbonization, the micro hardness of the interface transition zone is increased and the width of the transition zone decreases after carbonization. It can be seen from Fig.5 that the micro hardness of LJ-XJ interface increases and the width of transition zone decreases slightly with the progress of carbonization in recycled concrete with the same strength grade. With the increase of the strength grade, the density of the slurry itself increases, and at the same time, the improvement of the micro hardness of the new and old slurry of low strength recycled concrete is obvious. Taking the LJ-XJ interface of C45 as an example, the micro hardness range of LJ-XJ interface transition zone is about 170kgf/mm 2~1 80kgf/mm 2 , and the width of the interface transition zone is about 40μm~50μm before carbonization; After 28 days of carbonization, the hardness range of LJ-XJ interface transition zone is about 171.3kgf/mm 2~1 82.5kgf/mm 2 , and the width of the interface transition zone is about 30μm ~40μm. Compared with the LG-XJ interface, the effect of carbonation on the micro hardness and width of LJ-XJ interface transition zone is not obvious, and the effect of carbonation on the slurry is lower than that of the transition zone. As the old mortar absorbs the cement particles in the new mortar, the interface between the new and old mortar can be firmly locked, which makes the LJ-XJ interface more compact, which makes the interface transition zone have smaller porosity. The old mortar surface absorbs moisture, which can ensure the interface around the cement particles hydration, and does not have large space with water.Ca(OH) 2 in this space is not fully grown, also can make LJ-XJ interface micro structure has been improved. Because the elastic modulus and thermal expansion coefficient of the new and old mortar are close to each other, the change of temperature and humidity can hardly promote the development of micro cracks in the LJ-XJ interface, which is also an important reason for the effect of carbonation. At the same time, due to the existence of the boundary effect, the density and porosity of the micro particles in the slurry are obviously lower than the interfacial transition zone [8] [9] . Therefore, the micro hardness of the paste is not as good as that of the interfacial transition zone. The interface between LG-LJ and LG-XJ is the interface between aggregate and slurry. Compared with Fig.3 and Fig.7 , the effect of carbonation on the LG-LJ micro hardness of recycled concrete is similar to that of the LG-XJ interface. In the same time, the LG-LJ interface of C45, for example, the microstructure of the transition zone is about 146.3kgf/mm 2~1 70.3kgf/mm 2 , and the width of the transition zone is about 50μm~60μm. After 28 days, the micro hardness of the transition zone is about 171.3kgf/mm 2~1 82.5kgf/mm 2 , and the width of the transition zone is about 40μm~50μm. Because of the preparation technology of recycled aggregate and the elastic modulus and the coefficient of thermal expansion of the aggregate and mortar, there are many micro cracks and the growth and expansion of the original cracks in the LG-LJ interface transition zone [10] . However, compared with the LG-XJ interface, the density of the transition zone in the LG-LJ interface is relatively high, and the porosity is low. At the same time, the amount of Ca(OH) 2 is relatively small, so the effect of carbonation on the latter is lower than that of the former.
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CONCLUSION
(1) With the increase of the strength of the recycled concrete, the density of the cement paste is also improved, and the improvement of the micro hardness value of the new and old slurry of low strength recycled concrete is obvious.
(2) The recycled concrete with the same strength grade, the size of the interfacial porosity and the influence of carbonation environment on the interface: LG-XJ interface >LG-LJ interface >LJ-XJ interface.
(3) Carbonation reaction can improve the density of recycled concrete cement paste and interfacial transition zone. This makes the LG-XJ interface, LG-LJ interface and LJ-XJ interface micro hardness increases, and the corresponding transition zone width has been reduced to varying degrees.
